Two strategies are proposed here to improve the water level-discharge relation in the model. 
Introduction
Flooding causes important social, environmental and economic losses and is likely to be Emergency Management System provides probabilistic ood alert information more than 48 51 hours in advance to national authorities. This alert system covers the main European rivers 52 on a 5-km grid using a distributed hydrologic rainfall-runo-routing model (LISFLOOD) as 53 well as ensemble weather forecasts and real-time weather observations (8; 34) . 54 
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The capacity for real-time anticipation of extreme ood events remains limited due to 55 several sources of uncertainty in hydraulic models. On the one hand, forcing data that 56 represent boundary conditions for hydraulic models usually result from the transformation 57 of uncertain observed water levels into discharges with an uncertain rating curve (7; 3), or 58 from discharges forecasted by uncertain hydrologic models. Another source of uncertainty is 59 the description of the river channel and ood plain geometry. This requires on-site measure-60 ments of topographic and bathymetric proles to provide a spatially-distributed geometry. 61 On the other hand, the equations that are solved by models are based on simplication and ditional data are available to improve the model geometry, the error between the simulated 74 and the observed hydraulic states must be accounted for by adjusting the model parameters 75 and/or the model state itself. Many studies have attempted to account for uncertainties 76 at varying levels (36; 19) , for instance by analyzing the uncertainty in hydrologic predic-77 tion based on the Generalized Likelihood Uncertainty Estimation (GLUE) (5; 2; 25; 33), 78 Markov chain Monte Carlo (MCMC) (16) , Bayesian inference (27) The Nash-Sutclie criteria for water level N H and discharge N Q were calculated for the 200 eight validation ood events for each observing station using the following formulation given 201 10 for Q: to day 5), while similar away from the ood peak. For high water levels, the discharge is 221 slightly overestimated (by 25 m 3 /s at day 5), whereas the water level is signicantly un-water level at the ood peak (the same assumption seems legitimate at Joinville The DA method (ASSIM) is a two-step procedure using an EKF algorithm.
231
The rst step ASSIM1 consists in correcting the upstream and lateral inows to the 232 model using discharge data, with the objective to improve the simulated discharge. The 
where The analysis error covariance matrice is:
The generalized observation operator H k is used to describe the model counterpart of the The cycling of the analysis is presented in Figure 3 for ASSIM1 and in Figure 4 impact. The same test was carried out with n; similar conclusions were drawn. It was also 351 found that the impact of a perturbation of m and n increases when the discharge increases. Table 2 , for experiment BATHY, the Nash-Sutclie criterion for H is improved decreases the friction coecients in order to increase the simulated water level.
424
The Nash-Sutclie criteria for water level and discharge computed at Mussey for January 425 2004 in re-analysis mode are presented in Table 2 . ASSIM1 improves the discharge Nash DA from the ASSIM1+ASSIM2 previsouly described approach is presented in Figure 9 and 
